Old dance with a new partner: EGF receptor as the phenobarbital receptor mediating Cyp2B expression.
The decades-long quest for the phenobarbital (PhB) receptor that mediates activation of Cyp2B would appear fulfilled with the discovery by Mutoh et al., who found that PhB binds with pharmacological affinity to the epidermal growth factor receptor (EGFR). This finding provides a molecular basis for the suppression of hepatocyte EGFR signaling observed with PhB treatment, as previously noted in the context of tumor promotion. Although the PhB-mediated induction of Cyp2B expression through the association of a canonical nuclear receptor with the 5'-enhancer PBREM of Cyp2B is well known, direct binding of PhB to constitutive active androstane receptor (CAR, also known as NR1I3) typical of other xenobiotic-activated nuclear receptors has eluded detection. One EGF-activated pathway affected by the PhB-EGFR interaction is the loss of tyrosine phosphorylation of the scaffold protein RACK1. Dephosphorylated RACK1 provides the mechanistic link between the binding of PhB to EGFR and its effects on CAR by facilitating the interaction of serine/threonine phosphatase PP2A with inactive phosphorylated CAR. The dephosphorylation of CAR enables its translocation to the nucleus and activation of Cyp2B expression. Because EGFR and transducers RACK1, PP2A, and other partners are highly networked in numerous cellular pathways, this newly discovered partnership will surely reveal new fundamental roles for PhB beyond the regulation of drug metabolism.